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EVER fince the difcovery of the diminution of refplrable 
air in thofe proceffes which are generally called phlogl/iic^ 
it has been a great object with philofophers to find what be- 
comes of the air which difappears in them* Among others, I 
have made and published a variety of experiments with that 
view; but though by this means fome farther progrefs was 
made in the philofbphy of air, and confequently our know-* 
ledge of the principles, or constituent parts % of natural fub« 
fiances was extended, I did not by any means fucceed to my 
fatisfaftion with refpe£b to the immediate objedt of my re- 
fearches. Others, however, Were more fuccefsful, and their 
fuccefs has at length enabled me to reftime my experiments 
with more advantage ;.. by which means I have been led both to 
confirm their conclufions, and,, by diverfifying the experi- 
ments, to throw considerable light upon various other chemical: 
proceffes. The refult of thefe observations I fhall lay before 
the Society, with as much brevity and diftin&nefs as I cam 

In the experiments of which I fhall now give an account, 
1 was principally guided by a view to the opinions which have 
lately been advanced by Mr. Cavendish, . Mr. Watt,, and-: 
M. Lavoisier. Mr. Cavendish was of opinion, that wheiir 
air is decomppfed, water only is produced ; and Mr* Wat Tr 

concluded.^ 
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concluded, from feme experiments, of which I gave an account 
to the Society, and alio from Come obfervations of his own, 
that water confifts of dephlogifticated and inflammable air, 
in which Mr. Cavendish and M. Lavoisier concur with, 
him; but Mr. Lavoisier is well known to maintain, that 
there is no fuch thing as what has been called phloglflon, affirm- 
ing inflammable air to be nothing elfe but one of the elements 
or conftituent parts of water. In the following experiments I 
alfo had a particular view to a conclufion which I had drawn 
from thofe experiments, of which an account is given in my 
laft communications to the Royal Society $ vi%* that inflam- 
mable air is pure phlogifton in the fofra of air, at leaft with 
the element of heat; and that fixed air confifts of dephlogiftn 
cated and inflammable air; both which do£trines had been firft 
advanced by Mr. Kir wan, before I had made the experiments 
which I then thought clearly proved them. 

Such were the hypothefes to which I had a view when I 
began the following courfe of experiments, which I hope will 
be an admonition to myfelf, as well as to others, to adhere as 
rigoroufly as poffible to aSlual ob/ervations, and to be extremely 
careful not to overlook any circumftance that may poffibly con- 
tribute to any particular refult. I fhall have occafion to notice 
my own miftakes with refpedt to conctufons, though all the 
fiSis were ftri&ly as I have reprefented them. But whilft phi- 
iGfophers are faithful narrators of what they obferve, no perfbn 
can juflly complain of being milled by them; for to reafon 
from the fa<Sls with which they are fupplied is no more the 
province of the perfon who difcovers them, than of him to 
whom they are difcovered. 

One of the moft fimple of all phlogiftic proceffes is that in 
which metals are .ignited in dephlogifticated air. I therefore 

3 be S an 
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began with this, with a view to afcertain whether any water 
is produced when the air is made to difappear in it. Accord- 
ingly, into a glafs veffel containing 7 ounce meafures of pretty 
pure dephlogifticated air, I introduced a quantity of iron turn- 
ings (which is iron in fmall thin pieces, exceedingly conve- 
nient for thefe and many other experiments) having previoufly 
made them, together with the veffel, the air, and the mercury 
by which it was confined, as dry as I poffibly could. Alfo, to 
prevent the air from imbibing any moifture, I received it imme- 
diately in the veffel in which the experiment was made, from 
the procefs of procuring it from red precipitate ; fo that it had 
never been in contact with any water. 

I then fired the iron, by means of a burning lens, and pre* 
fently reduced the 7 ounce meafures of air to .65 ; but I found no 
more water after this procefs than I imagined it had not been 
pofiible for me to exclude, as it bore no proportion to the air 
which had difappeared. Examining the refiduum of the air, I 
found one-fifth of it to be fixed air, and when I tried the purity 
of that which remained by the teft of nitrous air, it did not 
appear that any phlogifticated air had been produced in the pro- 
cefs : for though it was more impure than I fuppofe the air 
with which I began the experiment mult have been, it was not 
more fo than the phlogifticated air of the 7 ounce meafures, 
which had not been affedted by the procefs,, and which muft 
have been contained in the refiduum, would neceffarily make 
it. In this cafe one meafure of this refiduum and two of ni- 
trous air occupied the fpa.ce of .32,, 

In another* experiment of this kind, ten ounce meafures of 
dephlogifticated air were reduced to ,8, and by wafhing in lime 
water to .38. In another experiment, in which 7$ ounce mea- 
fures of dephlogifticated air were reduced to half an ounce 
Vol, LXXV. O o meafure. 
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meafure, of 'winch' one-fifth was .fixed' air,, the reftduum was ; 
quite as pure as the air' with which 1 began:: the experiment, the 
teft with nitrous air, in the proportions above-mentioned,, 
giving .4, in both cafes 1 . To what circumftance the difference 
plight be owing I cannot tell. 

In thefe experiments the fixed air muft, Tprefume, have been? 
formed 7 by the union of the phlogiftotr. from the iron. and the 
dephlogifticated air hi: which' it was ignited ;., but the quantity 
of it' was" very fmall in proportion to -the air which had difap~ 
peared,. and at' that time, Chad no fufpic ion- that the iron, which, 
had been; melted, and gathered- into' round balls, could; have 
imbibed: it; a melting; heat having been fufficient, as I had : 
Imagined";., to expel, every things that was capable of aifuming;; 
the form of air from: an v fubftance whatever* I was therefore 
intirely atalofs about what;rnufthave become of the air* 

Senfible, however, that; fuch. a quantity of air muft- have 3 
Been imbibed by.f&meihing to which it muft: have given a very 
perceivable -addition. -.of weight, and feeing nothing elfe that: 
could have, imbibed! it, iroccurred to me to weigh the calx- into* 
which the iron had been reduced ;; and "1\ prefently found, that 
the dephlogifticated air had actually been imbibed by the melted; 
iron, in: the -fame; manner as - inflammable air, in my former 
experiments, had been imbibed by the melted": calces of metals,, 
however; impoffible fuch an abforptioiv might have appeared to 
me a prior L In the firft ■ inftance,. about twelve ounce mea- 
fures of dephlogifticated" air had difappeared, , and the iron had ' 
gained fix grains in? weight.. Repeating , the experiment very 
frequently, I always found, that other quantities- of iroiv 
treated in the fame manner, gained fimilar additions of weight, 
which was always, very nearly that of the air which had dis- 
appeared* 

i. ni5> 
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'This calx of iron, I then concluded, was by no means what 
I had before taken it to be, viz. a pure calx or Jlag, but either 
the calx, or the iron itfelf, Saturated with .pure air. This cal- 
ciform fubftance I founds by various experiments, to be the 
fame thing with the fcales that fly from iron when it is -made 
red-hot, or the * fubftance into which it runs in a very intenfe 
heat, in an open fire. 

Concluding from the preceding experiment, that iron, iuffi- 
ciently heated, was capable of faturating itfelf with pure air^ 
extracted from the mafs of the atmofphere, I then proceeded to 
melt it with the heat of a burning lens in the open air ; and I 
prefently found, that perfe6t iron was eafily fufed in this way^ 
and continued in this fufion a certain time, exhibiting the ap- 
pearance .of boiling or throwing out air, whereas it was on the 
contrary imbibing air; and when it was .Saturated the fufion. 
ceafed, and the heat of my lens could not make any farther 
impreffioii upon it. When this was the cafe, I always found 
that it had gained weight in the proportion of y§ to 24, which 
is very nearly one-third of its original weight. The fame was 
the ;cffe& when I melted Jleel in the fame circumflances, and 
alfo every kind of iron on which the experiment could be tried. 
But I have Come reafon to think, that with a greater degree of 
heat than i could apply^ the iron might have been kept in a 
ftate of fufion Somewhat longer, and by that means have im- 
bibed more air, even more than one-third of its original 
-weight. 

There was a peculiar circumstance attending the melting of 
€a/i iron with a burning lens, which made it impoffible to after* 
tain the addition that was made to its weight, and at the fame 
time afforded an amazing fpettacle ; for the moment that any 
quantity of it was melted, and gathered into a round ball, it began 

O o 2 to 
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to dilperfe in a thoufand directions, exhibiting the appearance of 
a mod beautiful fire- work,- fomc of the particles flying to the 
cliftance of half a yard from the place of fufion ; and the whole 
was attended with a confidefable hiffing noife. Some of the 
largcft pieces which had been difperfed in this manner 1 w r as 
able to collect, and having tbbjefted them to the heat of the 
Jens, they exhibited the fame appearance as the larger mafs from 
which they had been fcattered. 

When I melted this caft iron in the bottom of a deep glafs 
receiver, in order to colled all the particles that were difperfed, 
they firmly adhered to the glafs, melting it fuperficially, 
though without making it crack, fo that it was ftill impofllble 
to collect and weigh the particles* However, I generally 
found that, notwithftanding the copious difperfion, what re- 
mained after the experiment rather exceeded than fell fhort of 
the original weight of the iron. Sometimes a piece of com- 
mon iron, and efpecially fleel, would make a little hiffing in 
the fufion, and a particle or two would fly off; but this was 
never considerable *. 

Having now procured what I thought to be a new calx of 
iron, or a calx faturated with pure air, 1 endeavoured to revive 
it by making it imbibe inflammable air, in> the fame manner 
that I had before made iron, and various other metals, by melt- 
ing them in a veflel containing inflammable air. In this I fuc- 
ceeded ; but in the courfe of the experiment a new and very 
unexpected appearance occurred. I took a piece of iron which 
i had faturated with pure air, and putting it into a glafs veflel 

• ? * On being informed of the above-mentioned phenomena, Mr. Watt con- 
cluded, that the bafts of the dephlogifticated air united to the phlogifton of the iron, 
and formed zvaier, which was attracted by, and remained fo firmly united to the 
calx of iron ? as to refill the effe&s of heat to feparate them* 

containing 
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containing inflammable air, confined by water, threw upon it 
the focus of the lens, a fid prefently perceived the inflammable 
air to difappear, and without thinking of any thing efcaping 
from the calx of iron (which had been fubje£ted to a greater 
heat before) I imagined that I ihould have found the addition of 
the weight of air in the iron, and the refult might be an iron 
different from the common fort. But I found, to my furprife, 
that the iron, which had exhibited no new appearance in this 
mode of treatment, had loft weight, inftead of gaining any. 
The piece of iron on which I made this 'firft experiment weighed 
1 if grains, and 71 ounce meafures of inflammable air had dis- 
appeared while the iron had loft 2§ grains. 

Considering the quantity of inflammable air that had difap- 
peared, viz. 7I ounce meafures, and the dephlogifticated air 
%vhich had been expelled from the iron, viz. 2§ grains, which 
is equal to about 4.1 ounce meafures, I found that they were 
very nearly in the proper proportion to faturate each other, 
when decompofed by the ele&rical fpark, viz. two meafures of 
inflammable air to one of dephlogifticated air. I therefore had 
now no doubt but that the two kinds of air had united, and 
had formed either fixed air or water ; but which it was I could 
not tell, having had water on the receiver in which the experi- 
ment was made, and having negle&ed to examine the ftate of 
the air that remained, except in a general way, by which I 
found, that it was ftill, to appearance, as inflammable as ever. 

With a view to determine whether fixed air y or water , would 
be the produce of this mode of combining inflammable and 
dephlogifticated air, I repeated the experiment in a veffel in 
which the inflammable air was confined by mercury, and both 
the veflei and the mercury had been previoufly made as dry as 
poffible. I had no fooner begun to heat the iron, or rather jfcg-, 
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m thefe circumftances, than I perceived the air to diminifh, and 
at the fame time the in fide of the veffel to grow very cloudy* 
with particles of dew, that covered almoft the whole of it* 
Thefe particles by degrees gathered into drops, and ran down the 
fides of the veflel in all places., except where it was heated by 
the fun-beams ; fo that it then appeared to me very evident, 
that water ^ with or without fixed air, was the produce of the 
inflammable air, and the pure air let loefe from the iron in this 
mode *of operation ; though afterwards I was taught by Mr. 
Watt to correct this hypothefls, and to account for this refult 
■in a different manner. When I had examined the remaining 
air, it was as inflammable as ever, without containing any 
.mixture of fixed air at all. 

When I collected the water which was produced in this ex- 
periment by means of a piece of filtering paper, carefully in- 
troduced to abforb it, I found it to be, as nearly as poffible, of 
the fame weight with that which had been loft hy the iron : 
and alfo, in every experiment of this kind, in which I attended 
to this circumfta.nce, I found that the quantity of inflammable 
air which had difappeared was about double to that of the de- 
phlogifticated air let loofe from the iroa, fuppofing that weight 
to have been reduced into air. Thus at one time 3* made, a piece 
•-of this flag imbibe 5 1 ounce meafures of inflammable air, while 
it loft as much as the weight of about 3 .ounce, meafures of de- 
■ phlogifticated air, and the water colle&ed weighed 2 grains. 
Another time a piece of flag loft 1,5 grains., and the water 
produced was 1.7 grains;; but perfeS .accuracy is not to be ex- 
pected. I fhall only mention one more experiment of -this 
kind, in which 6-1 ounce meafures of inflammable air were 
reduced to .92 ounce meafure, and the iron had loft 2 grains* 
■equal in weight to 3.3 ounce meafures of dephlogiftlcated air. 
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Iir all the above-mentioned experiments, the inflammable air' 
was that which is produced by thefolution of iron in acids. 

As before I had finifhed this courfe of experiments. I had 
fatisfied myfelf that inflammable air always contains a portion 
of water, and alfo y that when it has been fome time confined 
by water, it imbibes more, fo as to be increafed in its fpecific 
gravity by that means, I repeated the experiment with inflam- 
mable air which had not been confined by water, but which was 
received in a veffel of dry mercury from the veffel in which it 
was generated ; but I- prefently perceived that water was pro- 
duced in this cafe aifo, and to appearance as copioufly as in the 
former experiment. Indeed, the quantity of water produced,, 
which fo greatly exceeded the weight of all the inflammable 
air, is fufficient to prove that if rauft have had fome other 
fburce than any conftituent part of that 7 air, or the whole of it 9 
together with the water contained in it, without taking into 
confideration the correfponding lofs of weight in the iron. 

I muft here obferve, that the iron flag which I had treated in 
this manner, and which had thereby loft the weight -which 
it had acquired by melting in dephlogifticated air, became ^f- 
fe5i iron as at firft, and was- then cap'able of being melted by 
the burning lens again ; fo that the fame piece of iron would 
ferve for thefe experiments as long as the operator fhould chufe. 
It was evident, therefore,, that if the iron haddoft its phlo- 
gifton in the preceding fufibn, it had acquired it again from the 
inflammable air which it had abforbed ; and I do not fee how the 
experiment can be accounted for in any other way, which ne~ 
ceflarily implies the reality of phlogifton as a conftituent prin- 
ciple in bodies. This, at leaft, is the moft natural way of 
accounting for the appearance 

5 Having 
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Having had this. fuccefs with the calx, or fcales of zVw, I 
tried the calx of copper ', or thofe fcales which fly from it when 
it is made red-hot ; and I found water produced in the inflam- 
mable air in the fame manner as when I ufed the fcales of iron 
in the fame circumffcmc'es. I alfo had the fame refult when I 
revived precipitate per fe in inflammable air; but having at that 
time a very weak winter's fun, I could not make the experi* 
ment with fo much advantage as I could have wifhed. 

Iron, I found, acquired this additional weight by melting 
in an earthen retort, as well as in the open air by the fun- 
beams, if it were pofiible for it to attraft air, or whatever elfe 
it is that is the immediate caufe of its additional weight. 
Three ounces of common iron filings, expofed to a ftrong heat 
in an earthen retort, gained n dwts, or 264 grains, and yet 
was very far from having been completely fufed. Having a 
glafs tube communicating with the retort, in order to colleffc 
any air that the iron filings might give out, I found that when 
they were very hot, the water afcended within the tube ; which 
fhews that the iron was then in a ftate of abforbing, and not 
of giving out any air. 

Seeing fo much water produced in thefe experiments with 
inflammable air, I was particularly led to reflect on the relation 
which they bore to each other, and efpecially to Mr. Caven- 
dish's ideas on the fubje.ft. He had told me that, notwith- 
standing the experiments of which I had given an account to 
the Royal Society, and from which I had concluded that in- 
flammable air was pure phlogifton, he was perfuaded that water 
was effential to the production of it, and even entered into it 
as a conftituent principle. At that time I did not perceive the 
force of the arguments which he ftated to me; efpecially as, in 
the experiments with charcoal, I totally difperfed any quantity 

or 
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of it with a burning lorn in vacuo, and thereby filled my 
receiver with nothing but inflammable air. I had no fufpicion 
that the wet leather on which my receiver flood could have 
any influence in the cafe, while the piece of charcoal was fub- 
jed to the intenfe heat of the lens, and placed feveral inches 
above the leather. I had alfo procured inflammable air from 
charcoal in a glazed earthen retort two whole days fucceffively, 
in which it had given inflammable air without intermiffion. 
Alfo iron filings in a gun-barrel r and a gun-barrel itfelf, had 
always given inflammable air whenever I tried the experiment. 

Thefe circumftances, however, deceived me, and perhaps 
would have deceived any other perfon ; for I did not know, 
and could not have believed, the powerful attraction that char- 
coal, or iron, appear to have for imter when they are intenfely 
hot. They will find, and attra£t it, in the midft of the hotteft 
fire, and through any pores that may be left open in a retort % 
and iron filings are feldom fo dry as not to have moifture 
enough adhering to them, capable of enabling them to give a 
confiderable quantity of inflammable air. But my attention 
being now fully awake to the fubjeft, I prefently found that 
the circumftances above mentioned had actually milled me; I 
mean with refpedt to the conclujion which I drew from the expe- 
riments, and not with refped to the experiments themfelves, 
every one of which, I doubt not, will be found to anfwer, 
whenever they are tried by perfons of fufficient ikill and pro- 
perly attentive to all the circumftances. 

Being thus apprifed of the influence of unpercelved moifture 
in the produ&ion of inflammable air, and willing toafcertain it 
to my perfect fatisfa&ion, I began with filling a gun-barrel with 
iron filings in their common ftate, without taking any parti- 
cular precaution to dry them, and I found that they gave air as 
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they had' been ufed to do, and continued to do fo many hours 
I even got ten ounce meafnres of inflammablb air from twa 
ounces of iron filings in a coatedglafs retort. At length, how- 
ever, the produ£?ion of inflammable air from the gun-barref 
ceafed ; but on putting water into it, the air was produced 
again, and a few repetitions of the experiment fully fatisfiedf 
me that I had been too precipitate in concluding that inflam- 
mable air is pure phlogifton. 

I then repeated the experiment with the charcoal, making 
the receiver, the ftand on which I placed the charcoal, and the 
charcoal itfelf, as dry and* as hot as poffiblb, and ufing cement 
inftead of a wet leather to exclude the air. In thefe circum- 
fiances I was not able, with the advantage of a good fun, and 
an excellent burning ifens, to decompofe quite fo much as two 
grains of the piece of charcoal; which gave me ten ounce mea- 
fures of inflammable air; and this, 1 imagine, was effected by 
means of fo much moifhire as was depofited* from the air in m 
ftate of rarefa&ion, and before it could be drawn from the 
receiver. To the produftion of this kind of inflammable air 1 
was therefore now convinced; that water is as neeeffary as to 
that from irom 

It was in this ftate of my experiments that I received 5 an au* 
thentic account of thofe of M. Lavoisier, on tranfmitting water 
through an hot iron tube and alio through a hot copper tube 
containing charcoal; and thereby procuring large quantities of 
inflammable air, M.. Lavoisier himfelf having been fo obliging 
as to fend me a copy of his Memoir on that fubje6h I had 
heard an account of the experiments fome months before; but 
it was fo imperfect a one, that 1 own I paid little attention to 
them* At this time, however, I was prepared to be fufficiently 
fenfible of their valuer 
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In my laft communications to the Royal Society , it ivlli be 
feen that I had tranfmitted the vapour of feveral fluid fub* 
fhtnees through red-hot earthen tubes^ and thereby procured 
different kinds of air. M. Lavoisier adopted the. fame pro- 
cefs, but ufed an iron tube; and by means of that circumftance 
made a very valuable difcovery which had efcaped me. I had 
indeed on one occafion madeufe of an iron tube, and transmit- 
ted fteam through it ; but not having at that time any view to 
the production of air y I did not collect it at all,, contenting 
myfeif with, obferving that water ^ after being made red-hot 
was ftill water, there being no. change in its fenlible properties. 
Being now farther inftru&ed by the experiment of M. La- 
voisier, I was determined to repeat the procefs with all the 
attention I could give to it ; but 1 fhould not have done this 
with fo much advantage, if I had not had the affiftance of Mr* 
Watt, who always thought that M. Lavoisier's experi- 
ments by no means favoured the Conclufion that he drew from 
them* As to myfeif, I was .-a long time of opinion that his 
conchifion was juft, and that the inflammable air was really 
furniflied by the water being decompofed In the procefs. But 
though I continued to be of this opinion for fome time, the 
frequent repetition of the experiments, with the light which 
Mr. Watt's obfervations threw upon them, fatisfied me at 
length that the inflammable air came principally from the char- 
coal, or the iron. 

I (hall firft relate the refult of the experiment that was made 
with charcoal, and then thofe with iron and other fubftances, in 
contaft with which (when they were in a flate of fufion, or at 
leaft red-hot) I made fteam, or the vapour of other liquid fub- 
flances, to pafs. I fhall only obferve that, previous to. this, . I 
began to make the experiments with coated giafs tubes, which 

Pp2 I found" 
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I found to anfwer very well during the procefs, though they 
never failed to break m cooling. At length I procured a tube 
of copper^ on which, as \M. Lavoisier difcovered, fteam-had 
no efFe&; and at laftl madeufe of earthen tubes, with which 
Mr, Wedge wood, that moft generous promoter of fcieii.ee,> 
liberally fupplied me for the purpofe ; and thefe glazed on the 
outfide only I find far preferable to copper. They are, indeed* 
every thing that I could wilh for In experiments of this kind; 
the reafon of which will appear in my account of another courfe 
of experiments, which I hope to lay before the Society in due 
time. 

The difpofition of the apparatus, with which thefe experi- 
ments were made, was as follows. The water was made to boil 
in a gkfs retort, which communicated with the copper or 
earthen tube which contained the charcoal or iron, &c. and 
which, being placed in an horizontal pofition, was furrounded 
with hot coals. The end of this tuhe oppofite to the retort 
communicated with the pipe of a common worm tub, firch as 
is generally ufed in diftillations, by n^eans of which all the 
fuperluous ftearn was condenfed^ and colle&ed in a proper re- 
ceptacle, while the air which had been produced, and had 
come along with it through the worm tub, was tranfmitted 
into a trough of water, where proper veffels were placed to 
receive i t , and afcertain the quantity of it ; after which I 
could exanrine the quality of it'at .eifure. 

In the experiment with charcoaL I found unexpected diffi- 
culties, and Lfiderahle variations in the refult , the proportion 
between the charcoal and water expended, and alfo between each 
ofthemand the air produced, not being fane arly the fame 
as I imagined they would have been. Alfo the quantity of 
fixed air that was mixed with the inflammable air varied very 
4 much* 
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much. This laft circumftance, however, feme of my experi- 
ments may ferve to explain. Whenever I had no more water 
than wa 5 fufficient for the proton of the air, there was. 
never any fenfible quantity of uncombined fixed air mixed with 
the inflammable air from charcoal. This was particularly the 
cafe when I produced the air by means of a burning lens in an 
exhaufted receiver, and alfo in an earthen retort with the appli- 
cation of an intenfe heat. I therefore prefume, that when the 
fleam tranfmitted through the hot tube containing the charcoal 
was very copious, the fixed air in the produce was greater than 
it would other wife* have been. The extremes that I have ob- 
ferved in the proportion of the fixed to the inflammable air have 
been from one-twelfth to one-fifth of the whole. As I gene- 
rally produced this ahythe latter was the ufual proportion ; and 
this was exclufive oft the fixed air that was intimately combined 
with the inflammable air, and which could not be feparated 
from it except by decompofition with dephlogifficated air ; and 
this combined fixed air I fometimes found to be one-third of the 
whole mafs, though at other times not quite fo much. 

To afcertain this, I mixed one meafure of this inflammable 
air from charcoal (after the uncombined fixed air had been fepa- 
rated from it by lime-water) with one meafure of • dephlogifti- 
cated air, and then fired them by the ele£tric fparl. After this 
I always found that the air which remained made lime-water 
very turbid, and the proportion in which it was now dimi- 
nished, by wafbing in lime-water, ihewed the quantity of 
fixed air that had been combined with the inflammable. That 
the fixed air is not generated m this procefs, is evident from- 
there being no fixed air found after the explofion of dephloglfti^ 
cated air and inflammable air from iron. 

"<©twk 
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Notwithstanding the above-mentioned variations, the lofs of 
weight in the charcoal was always much exceeded by the weight 
of the water expended, which was generally more than double 
of the charcoal ; and this water was intimately combined with 
the air ; for when I received a portion of it in mercury, no 
water was ever depofited from it. 

The experiment which, upon the whole, gave me the moll 
fatisfa&ion, and the particulars of which I (hall therefore re- 
cite, was the following. Expending 94 grains of perfect 
charcoal (by which I mean charcoal made with a very ftrong 
heat, fo as to expel all fixed air from it) and 240 grains of 
water, I procured 840 ounce meafures of air, one-fifth of 
which was fixed air, and of the inflammable part nearly one- 
third more appeared to be fixed air by decomposition. 

Receiving this kind of air in a variety of experiments, but 
not in the preceding ones in particular (for then I could not 
have -ascertained the quantity of it) confifting of fixed and in- 
flammable air together, I found fome variations in its fpecific 
gravity, owing, I imagine, to the different proportions of 
fixed air contained in it ; but upon the whole, I think, that the 
proportion of 14 grains to 40 ounce meafures is pretty near the 
truth, when the proportion of fixed air is about one-fifth of the 
whole* With refped to the weight of the inflammable air after 
the fixed air was feparated from it, I found no great difference, 
and think it maybe eflimatedat 8 grains to 30 ounce meafures- 

Upon thefe principles, the whole weight of the 840 ounce 
meafures of air will be - 294 grains 

that of the charcoal will be 94 
that of the water - 240 

334 which, coniidering the na- 

7 ture, 
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fure of the experiment, will perhaps be thought to be tolerably 
near that of the air. 

If the air be analyzed, the 840 ounce meafures will be 
found to contain - 168 of uneombined fixed air =r 151 grains, 

and 672 impure imflammable — 179 

> ■ M l »li ■ H I ,. ■!* 

fo that the whole 840 will weigh - - 330 
Laftly, if the 672 ounce meafures of impure inflammable 
air be decompofed, it will be found to contain 

164 ounce meafures of fixed air = 147.6 grs* 
and 508 inflammable '- - » 3°*7 

fo that the whole 672 will weigh ~ - l: 7%-3 

which is very near to 179, the weight of the whole together. 

It may, however, be fafely concluded from this experiment^ 
and indeed from every other that I made with charcoal, that 
there was no more pure inflammable air produced than the 
charcoal itfelf may be very well fuppofedto have fupplied.. 

There is, therefore, no reafon for deferring the old eftabliihed 

> 

hypothefis of phlogiflon on account of thefe experiments, fince 
the fa£Hs by no means inconfiftent with k. The pure inflam- 
mable air with the water rieceflarily contained in it would 
weigh bo more than about 30 grains, while the lofs of weight 
in the charcoal was 94 grakis. But to- this muft be added the 
phlogiflon contained in 3.92 ounce meafures of fixed air,, 
which, according to Mr. Kirwan's proportion, will be nearly 
65 grains, and this and the 30 grains, will be 95; grains. 

The bafis to this fixed air, as* well as tq> the inflammable,, 
muft have been fumilhed by the water ; and from this it may 
be concluded, that the water muft have been fo far altered as 
to be changed into fixed air, which will be thought not to be 
any great paradox,, if it be considered that^ according to the 
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lateft difcoveries, fixed air and water appear to confift of the 
fame ingredients, namely dephlogifticated and inflammable air. 
However, in this change of the water we cannot be abfolutely 
fure that the fame proportion of the ingredients is contained, and 
therefore it cannot be abfolutely determined whether the inflam- 
mable air which it contains enters wholly into the fixed air, or 
not. Farther experiments, or a careful comparifon of thefe ex- 
periments with thofe made by Mr* Kirwan and others, may 
perhaps throw fome light upon this fubje£L Whether the com- 
bined fixed air comes wholly from the charcoal, or whether the 
charcoal only fupplies the phlogifton, and the water its bafis, 
that is, the dephlogifticated air, - defer ves to be inveftigated. . 

Before I conclude my account of the experiments with char- 
coal, I would obferve, that there is another in which I place 
fome dependance, in which, with the lofs of 178 grains of 
charcoal, and 528 grains of water, I procured 1410 ounce 
meafures of air, of which the laft portion (for I did not exa- 
mine the reft) contained one-fixth part of uncombined fixed 
ah\ This was made in an earthen tube glazed on the outfide. 

The experiments with iron were more fatisfa&ory than thoft 
with charcoal, being fubje£t to lefs variation ; and it is ftill 
more evident from them, that the inflammable air does not 
come from the water, but only from the iron, as the quantity 
of water expended, added to the weight of the air produced, 
was as nearly as could be expe&ed in .experiments of this kind, 
found in the addition of weight gained by the iron. And 
though the inflammable air procured in this procefs is between 
one-third and one^half more than can be procured from iron by 
a folution in acids, the reafon may be, that much phlogifton 
is retained in the folutions, and therefore much more may be 
expelled from iron, when pure water, without any acid, takes 
the place of it. I would further obferve, that the produce of 

air, 
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air, and alfo the addition of weight gained by the iron, are 
much more eaftly afcertained in thefe experiments than the 
quantity of water expended in them, on account of the great 
length of the veffels ufed in the procefs, and the different quan- 
tities that may perhaps be retained in the worm of the tub, 
though I did not fail to ufe all the precautions that I could think 
of to guard againft any variation on thefe accounts. 

Of the many experiments which I made with iron, I fhall 
Content myfelf with reciting the following refults. With the 
addition of 267 grains to a quantity of iron, and the lofs of 
336 grains of water, I procured 840 ounce meafures of in- 
flammable air 5 and with the addition of 140 grains to another 
quantity of iron, and the confumption of 253 grains of water, 
I got 420 ounce meafures of air *. 

The inflammable air produced in this manner is of the 
lighteft kind, and free from that very offenjive fmell which is 
generally occafioned by the rapid folution of metals in oil of 
vitriol, and it is extricated in as little time in this way as it is 
poflible to do it by any mode of folution. On this account it 
occurred to me, that it mull be by much the cheapeft method 
that has yet been ufed of filling balloons with the lighteft inflam- 
mable air. For this purpofe it will be proper to make ufe of 
caft-iron cylinders of a considerable length, and about three or 
four inches, or perhaps more, in diameter. Though the iron 
tube itfelf will contribute to the produilion of air, and there- 
fore may become unfit for the purpofe in time ; yet, for any 

* If the perfect accuracy of the former of thefe experiments may be depended 
on (and it may always be prefumed,- that thofe in which little water is expended 
are preferable to thofe in which morels confumed) the water that necefTarily enters 
into this kind of inflammable air is about equal in weight to the phlogifton that is 
in it. But I propofe to give more particular attention to this fubjeel. 

Vol, LXXV. Qjq thin 
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thing that I know to the contrary, the fame tube may ferve 
for a very great number of proceffes, and perhaps the change 
made in the infide furface may protect it from any farther a£tion* 
of the water, if the tube be of fufficient thicknefe ; but this 
can only be determined by experiment. 

Some efHmate of what may be expected from this method of 
procuring inflammable air may be formed from the following 
obfervattons. About twelve inches in length of a copper tube, 
three-fourths of an inch m diameter, filled w T ith iron turnings 
(which are more convenient for this purpofethan iron filings^ as 
they do not lie fo clofe, but admit the fteam to pafs through 
their interftices) 1 when it was heated, and a fufficient quantity of 
fleam pafled through it, yielded thirty ounce meafures of air in 
fifty feconds ; and eighteen inches of another copper tube, an 
inch and a quarter in diameter, filled and treated in the fame 
manner* gave two hundred ounce meafures in one minute and 
twenty-five feconds ; fo that this larger tube gave air in pro- 
portion to its folid contents compared with the (mailer ; but to 
what extent this might be depended upon. I cannot tell. How- 
ever, as the heat penetrates fo readily to fome diftance, the rate 
of giving air will always be in a greater proportion than that of 
the fimpfe diameter of the tube. 

The follbwing experiment was madie with a view to afeertain 
the quantity of inflammable air that may he procured in this 
way from any given quantity of iron. Two ounces of iron, 
or 960 grains, when dillblved in acids, will yield about 800 
ounce meafures of air ; but treated in this manner it yielded; 
&Q54 ounce meafures, and then the iron had gained 32 9, grains 
in weighty which is little ihort of one-third of the weight of 
the. kono, 

Confidering: 
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Confiderlng how little this inflammable air weighs, viz. the 
whole 1054 ounce meafures not more than 63 grains, and the 
difficulty of ascertaining the lofs of water to fo fmall a quan- 
tity as this, it is not poffible to determine, from a procefs of 
this kind, how much water enters into the compofition of the 
inflammable air of metals. It would be more eafy to deter-* 
mine this circumftance with refpeS: to the inflammable air of 
charcoal, efpecially by means of the experiment made with a 
burning lens in vacuo. In this method two grains of charcoal 
gave at a medium thirteen ounce meafures of inflammable air, 
which, in the proportion of 30 ounce meafures to 8 grains* 
will weigh 3.3 grains; fo that water in the compofition of this 
kind of inflammable air is in the proportion of 1.3 to 2, though 
there will be fome difficulty with refpedt to the fixed air inti- 
mately combined with this kind of inflammable air. 

Since iron gains the fame addition of weight by melting ill 
dephlogijlicated air^ and alfo by the addition of water when 
red-hot, and becomes, as I have already obferved, in all re* 
fpe&s the fame fubftance, it is evident, that this air or water ^ a$ 
exifting in the iron,' is the very fame thing; and this can 
hardly be explained but upon the fuppofition that water confifb 
of two kinds of air; w#. inflammable and dephlogifticated. 
I fhall endeavour to explain thefe proceffes in the following 
manner. 

When iron is melted in dephlogifticated air, we may fuppofe 
that, though part of its phlogifton efcapes, to enter into the 
compofition of the fmall quantity of fixed air which is then 
procured, yet enough remains to form vddter with the addition 
of dephlogiflicated air' which it has imbibed, fo that this caU 
of iron confifts of the intimate union of the pure earth of iron 
and of water;' and therefore when the f&me calx, thus Taru* 

Q q 3 rated 
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rated with water, is expofed to heat in inflammable air, this 
air enters into it, deftroys the attraction between the water and 
the earth, and revives the iron, while the water is expelled in 
its proper form. 

Confequently, in the proeefs with Jleam, nothing is neceflary 
to be fuppofed but the entrance of the water, and the expul- 
fion of the phlogifton belonging to the iron, no more phlo- 
gifton remaining in it than what the water brought along with 
it, and which is retained as a conflituent part of the water* 
w of the new compound. 

Having procured water from the fcales of iron (which I ffiufi 
again obferve is, in all refpe&s, the fame fubftance with iron 
melted in dephlogifticated air, or faturated with fleam by means 
of heat) and having thereby converted it into perfe£t iron again, 
I did not entertain a doubt but that I ihould be able to produce 
the fame effedt by heating it with charcoal in a retort ; and I 
had likewife no doubt but I ihould be able to extract the addi- 
tional weight which the iron had gained (viz. one-third of the 
whole) in water. In the former of thefe conjectures I was 
right ; but with refpedt to the latter, I was totally miftaken. 

Having made the fcales of iron, and alfo the powder of 
charcoal very hot, previous to the experiment, fo that I was 
fatisfied that no air could be extracted from either of them fe- 
parately by any degree of heat, and having mixed them toge- 
ther while they were hot, I put them into an earthen retort* 
glazed within and without, which was quite impervious to air. 
This I placed in a furnace, in which I could give it a very 
ftrongheat; and connected with it proper veffels to condenfe 
and collet the water which I expe&ed to receive in the courfe 
of the proeefs. But, to my great furprife ? not onp particle 

of 
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of ' moifture came over, but a prodigious quantity of air, and 
the rapidity of its production aftonifhed me ; fo that I had no 
doubt but that the weight of the air would have been equal to 
the lofs of weight both in the fcales and in the charcoal ; and 
when I examined the air, which I repeatedly did, I found it to 
contain one-tenth of fixed air, and the inflammable air, which 
remained when the fixed air was feparated from it, was of a 
very remarkable kind, being quite as heavy as common air* 
The reafon of this was fufficiently apparent when it was de- 
compofed by means of dephlogifticated air ; for the greateft 
part of it was fixed air. 

The theory of this procefs I imagine to be, that the phlo~> 
gifton from the charcoal reviving the iron, the water with 
which it had been faturated, being now fet loofe, affe£ted the 
hot charcoal as it would have done if it had been applied to it 
In the form oijleam as in the preceding experiments ; and there- 
fore the air produced in thefe. two different modes have a near 
refemblance to each other, each containing fixed air, both com- 
bined and uncombined, though in different proportions ; and 
in both the cafes I found thefe proportions fubjed to variations* 
In one procefs with charcoal and fcales of iron, the fir ft pro- 
duce contained one-fifth of uncombined fixed air, the middle 
part one-tenth, and the laft none atalLi But in all thefe cafes 
the proportion of combined fixed air varied very little* 

Why air and not water fhould be produced in this cafey as 
well as in the preceding, when the iron is equally revived in 
both, I do not pretend perfectly to underftand/ There is, in- 
deed, an obvious difference in the circumftances of the two 
experiments; as in that with charcoal the phlogifton is found 
in a combined ftate ; whereas in that of inflammable air, it is 
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loofe, or only united to water; and perhaps future experi- 
ments may difcover the operation of this circumftance. 

There is fome analogy between the experiment of the calx 
of iron imbibing inflammable air, and the iron itfelf imbibing 
dephlogifticated air. In the former cafe water is produced, and 
in the latter fixed air. However, this cafe of iron imbibing 
dephlogifticated air more nearly refembles the cafe of the blood 
in the lungs -imbibing the fame kind of air, and in both the 
cafes as dephlogifticated air is imbibed, fixed air is formed. 
This, therefore, feems to be a confirmation of the conclusion 
which I drew from my former experiments on blood, viz. that 
it parts with phlogifton in refpi ration. Only I would now 
add, that at the fame time that it parts with phlogifton it takes 
in dephlogifticated air, which makes the cafe perfectly fimilar 
to that of the experiment with iron, which likewife parts with 
phlogifton to form fixed air, at the fame time that it imbibes 
dephlogifticated air in contact with which it is fufed.. 

I propofe to referve for a future communication the conti- 
nuation of thefe experiments, containing an account of .the ap- 
plication of the fame procefs to other fubftances ; but it may 
not be amifs juft to mention a few of the general refutes, and 
thofe which have the neareft connexion with the experiments 
recited above. 

After having tranfmitted fteam in contact with charcoal and 
iron in a copper tube, I propofed to do the fame with other fub- 
ftances containing phlogifton, and I began with bones/ which 
were burnt black, and had been fubjedted to. an intenfe heat, 
covered with fand, in an earthen retort. From three ounces of 
bone thus prepared, and treated as I had done the charcoal, I 
got 8 jO ounce meafures of air, with the lofs of 288 grains of 
water. The bones were by this means made perfeftly white, 

and 
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and fiad loft 3 10 grains of their weight. As the air ceafed to 
come a confiderable time before all the water had been tranf- 
mitted through the tube containing them, I concluded that the 
air was formed from the phlogifton contained in the bones, and 
fo much water as was neceflary to give it the form of air. 

This air differs considerably from any other kind of inflam- 
mable air, being in feveral refpe&s a medium between that 
from charcoal and that from iron. It contains about one- fourth 
of its bulk of uneombined fixed air, but not quite one-tenth, 
intimately combined with the remainder. The water that 
came over was blue,, and pretty ftrongly alkaline, which muft 
have been* occafioned by the volatile alkali not having been in- 
tirely expelled from the bones in. the former procefs, audits 
having in part diflblved* the copper of the tube in which the 
experiment was made, 

I fubje<£ted to: the fame procefs a variety of fubftances that 
are laid not 'to* contain phlogifton,, but I was* ntsver able to pro- 
cure inflammable air by means of them; which ftrengjthens 
the hypothefisr of the principal element in the conftitution of 
this- air having been derived from the fubftance fuppofed to 'con- 
tain phlogifton, md therefore that phlogifton is a real fub- 
ftance, capable of affuming the form of air by means of water 
and heat. 

The experiments above-mentioned relating to iron- were made 
with that kind which is malleable * r but 1 had the fame refult 
when I? made ufe : of fmall nails of cafi iron T except that thefe 
were firmly fattened together after the experiment, thefurfaces 
of them being cryftaliized., and the cryftals mixing with each 
®theiy fo that it was with great difficulty that they could be 
got out of the tube after the experiment? and in general the 
folid parts of the liails were broken, before they were feparated 
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from each other. Indeed the pieces of malleable iron adhered 
together after the experiment, but by no means fo firmly, 

Caft iron annealed (by being kept red-hot in charcoal) is 
remarkably different from the caft iron which has not under- 
gone that operation, efpecially in its being, to an extraordinary 
degree, more foluble in acids. With the turnings of annealed 
caft iron I made the following experiment. From 960 grains of 
this iron, and with the lofs of 480 grains of water, I got 870 
ounce meafures of inflammable air, and tranfmitting fleam 
through them a fecond time, I got 150 ounce meafures more* 
The iron had then gained 246 grains in weight, and the pieces 
adhered firmly together ; but being thin they were eafily broken 
and got out of the tube, whereas it had required a long time, 
and a fliarp fteel inftrument, to clear the tube of the caft-iron 
nails. 

Having got water from the fcales of iron and of copper fat u- 
rated with dephlogifticated air, by heating them in inflammable 
air, it occurred to me to make the fame experiment with preci- 
pitate perfe, and I found, that the moment that the focus of 
the lens fell upon this fubftance the mercury began to revive, 
the inflammable air rapidly tlifappeared, and water was formed 
on the fides of the veflel in which the experiment was made. For 
want of a better fun, J could not afcertain every circumftance 
relating to this proqefs ; but what I did feemed to afford a 
fufficient proof that mercury contains phlogifton, and that it is 
not revived by the mere expulfion of dephlogifticated air, as 
M. Lavoisier fuppofes; efpecially as no fixed air was found in 
what remained of the inflammable air. In one of thefe expe- 
riments, 4.5 ounce meafures of inflammable air had difappeared, 
and i.,6 ounce meafure remained ; and this appeared to contain 
fome dephlogifticated art* mixed with the inflammable. 

4 Willing 
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Willing to try the efFeft of heating iron, and other fub-- 
.fiances, in all the different kinds of any without any particular' 
expe&ation , I found that iron melted more readily in vitriolic 
acid air than in dephlogifticated air, the air was diminifhed as 
rapidly, and the infide of the veflel was covered with a black 
footy matter ) which, when expofed to 'heat,, readily fublimed in 
the form of a white vapour, and left the glafs quite clean; 
The iron, after the experiment, was quite brittle,, and 
inuft, I prefume, be the fame thing with iron that is Jul- 
phurated\ but I did not particularly examine it* Of {even 
ounce meafhres of vitriolic acid air, in one of thefe experi- 
ments, not more than three-tenths of an ounce meafure re-* 
mained; of this two-thirds was fixed air, and the refidlium 
of this was inflammable. I had put three of fuch refiduums* 
together, in order to make the experiment with- the greater 
certainty. 

Having tranfmittedy?^^, or the vapour of water, through* 
a copper tube,- I was willing to- try the effe&s of fpirit of wine 
through the fame tube when red-hot,: having before procured 
inflammable air by fending the fame vapour through a red-hot 
tobacco-pipe. In this cafe, the vapour of the fpirit of wine 
had no fooner entered the hot copper tube, than I wasperfeaiy 
aftonifhed at the rapid production of air. It refembled the 
blowing of z pair of bellows. But I had not ufed four ounces 
of the fpirit of wine before I very unexpe&edly found, that 
the tube was perforated in feveral places ; and prefently after- 
wards it was fo far destroyed, that in attempting to remove it 
from the fire it aftually fell in pieces. The in fide was full of a 
black footy matter refembling lamp-black, 

Upon this. I had recourfe to earthen tubes r and found, that by 
melting copper and other metals in them, and tranfmittinp* the 
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vapour of fpirit of wirie in conta£t with them, different ftib** 
fiances were formed according to ahe metals employed. The 
new fubflances hereby formed - may be* faid to be the fbverai 
metals fuper-fatu rated with phlogifton, and may .perhaps nfit 
be improperly called- the charcoal of metals. 

That this appellation *is not very improper, may appear from 
thefe fubftances yielding inflammable air -very copioufly when. 
they are made red-hot, ^and the^fteam of^walenh tranfmitted 
in contact with them, juft as when *ehe-charcoal of wood is 
treated in the fame, manner. The detail of thefe experiments 
I referve fonanotheri communication, "as alio thofe of the con- 
verfion of fpirit of wine, <ztber y and oil, into different kinds of 
inflammable ;air, ? by 1 tranfmitting them, in vapour, through 
hot earthen t\ibes. In the mean time, I fhall think myfelf 
happy* if thexommunication of the. preceding experiments IhaH 
give any fatisfa&ion to the Members of the Society, 
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P O ST S C R I P T. 

BEFORE I clofe this paper, 1 wifli to make a few general 
inferences from the principal of the experiments above-men- 
tioned, especially relating to the proportional quantity of phlo- 
gifton contained in iron and water. 

When any quantity of iron is melted in dephlogifticated air f 
it imbibes the greateft part of it, and gains an addition of 
weight very nearly equal to that of the air imbibed. Thus the 
abforption of twelve ounce meafures of dephlogifticated air 

a gave 
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gave an addition of fix grains to the piece of iron, which had 
Ween melted in it. But there was always a quantity of fixed* 
air produced in this procefs ; and on the, fuppofition that this 
air confifts of the union of dephlogiftieated -and inflammable. 
air, it proves that the dephlogifticated, air -which- enters the- 
iron expels more phlogifton than is neceflaryto conftitute an' 
equal 'weight of water^ fo that water does not contain fo much: 
phlogifton as iron ; but the difference is not very considerable. 

Admitting Mr. Kirwan's conclufion* .viz. that 100 cubic 
inches of fixed air contain 8 ? 3 5 7 grains of phlogifton, the. 1 3 ounce 
meafure of fixed air, which (in an. experiment recited in thefe 
papers) was found in the refiduum of feven ounce meafures of 
dephlogiftieated air abforbed by iron, would no&have contained 
more than .01, grain of phlogifton, or about .16 ounce mea* 
fure of inflammable air. Then, as. the abforption of 12 
ounce meafures of dephlogiftieated air occafioned an addition of 
6 grains -to the weight of the iron which had abforbed it, the 
abforptioiv of feven ounce meafures muft have. occafioned the 
addition of >$*$. •• grain s-to the iron which, ..had imbibed it. . But 
the fame addition of weight to iron' given by Jt earn (which car-. 
lies its owninflammable air along with it)" would have expelled 
near 12 ounce meafures of inflaniniable air : confequently, 
about ten ounce meafiires of inflammable air (or the. phlogifton 
requifitc to fortnk)nraft, in the former experiment, have been 
refcainod lathe kon, io order to.compofe the water which was 
bow mack by the union of the dephlogiftieated" air imbibed by 
the iron and the phlogifton contained in it :. and- therefore the 
proportion -between the quantity of -.phlogifton in iron to that 
which is contained in an equal weight of water* may be .about 
12 to ,co ;> or more accurately to 10.4, 

Hstd no fixed air at all been found in the refiduum . above* 
mentioned^ it fifiqht have been concluded, that water 'Had con- 
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tallied the very fame proportion of phlogifton with iron. Since 
when iron that has been faturated with dephlogifticated air is 
heated in inflammable air (in which procefs an equal weight df 
water is produced, and the iofs of weight in the iron is equal to 
that of fuch a quantity of dephlogifticated air as would have 
been one-half of the bulk of the inflammable air which difap- 
pears in that procefs) it might have been concluded,, that one- 
fifth of any quantity in water had been inflammable air. 

For, neglecting the difference between the weight of dephlo- 
gifticated and common air, which is not confiderable, and eftl* 
mating the latter JL^th part of water, and inflammable air at 
one-tenth of the weight of common air, an ounce meafure of 
dephlogifticated air will weigh .6 grain, and two ounce mea~ 
fures of inflammable air will weigh .12 grain, which num- 
bers are to each other as 5 to i *. 

Though, in confequence of the fmall quantity of fixed air 
which is found in the procefs of melting iron in dephlogifti* 
cated air, this conclufion is not accurate, it is pretty nearly 
fo ; and it is remarkable that, upon this fuppofition, about as 
much inflammable air is expelled from iron when water is com*' 

* It appears from the profecuiion .of thefe experiments, that the water which 
is found on heating the fcales of iron in inflammable air, is not formed by the 
dephlogifticated air expelled from them uniting with the inflammable air in the 
veflel, but was the water prey to ufly, contained in the fcales, which is made to quit 
its place by .the introduction of the phlogifton from the inflammable air; yet that 
water carries .out with it ,not rmich lefs phlogifton than was taken in by the iron^ 
and a little more muft be allowed for that water which was neceiTary to make 
inflammable air, and which could not enter the iron when it was revived | fo that ? 
on the whole, the phlogifton in the water that is found after the procefs muft b© 
wory .nearly the fame quantity that is imbibed by the iron, and the water is nearly 
the fame that would have been produced, osj the fuppofition of its being made 
•from dephlogifticated air expelled from thQ fcales uniting witli the infiainmabel 
air in the ye (Tel. 

c bind®- 



relating to Air and Water, 309 

tined with it, as the water itfelf brings along with it, as am 
effentlal ingredient in its compofition. For in one experiment 
296 grains added to the weight of a quantity of iron by fteam, 
made it to yield about 1000 ounce meafures of inflammable air. 
This would weigh 60 grains, and one-fifth of the 296 grains 
of water will be 59.2 grains. Again, 267 grains added to iron 
by fteam made it to yield 840 ounce meafures of inflammable 
air, which would weigh 50.4 grains, and one-fifth of the 267 
would be 53.4 grains. 

When the , experiments on the melting of iron in deph'Io- 
gifticated air fhall be repeated on a larger fcale, which it will 
not be difficult to do by the help of a larger burning lens than 
I am at prefent poffeffed of, it will be eafy to reduce thefe cal- 
culations to a greater certainty. All that I can do at prefent is 
to approximate to fuch general conclufions as I have mentioned ; 
hut they are of fo much confequence in philofophy, that it 
will certainly be well worth while to afcertain them with as 
much accuracy as poffible* Nice calculations would be ill be^ 
-flowed on the imperfeft data which I am as yet able to furniflu 
Attention m-uft .alio be given to the quantity of water contained 
m inflammable air from iron ; which not being yet afcertained 
h not confjdered in thefe inferences. I wi(h only to hint in 
>this Poflfcript, that fome important conclufions feems to b? 
iiearly within pur reach. 
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